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THE athletic season will soon be at hand withall the activity which usually characterizes it
here. It is very probable that the plan of closing
all exercises at the Institute at five o'clock, which
was so acceptable last year will be put in force
during the coming spring term. This gives the
very best time in the day for training in outdoor
work. It is planned to utilize the hour on rainy
afternoons with class work on the gymnasium
floor, thus enabling all the men to keep in good
condition no matter what the state of the weather.
In this connection a suggestion has been made
which seems to have some value. It is, that the
wearing of the initial "R" or the word "Rose" on
sweater or athletic shirt, be made a distinctive
mark to which only those athletes shall be en-
titled who have won a place for Rose in some of
the Intercollegiate Meetb. As is well known, a
rule of this kind prevails at all the larger eastern
institutions, and of late it is being taken up by
numbers of other colleges. The encouragement
of a healthy degree of college spirit, that esprit de
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corps which is invaluable in any company of men
striving for a common purpose, and the incentive
thus given to contestants for a place on the team,
point to the plan as one worthy of adoption by
our athletic association. It may be argued that
Rose men have heretofore cared little for the wear-
ing of such emblems, but it has been remarked at
other colleges where a similar indifference pre-
vailed, that immediately the definite significance
was placed upon the letters, the men who were
entitled to wear them were quite careful to do so.
*
THE idea of the organization of local clubs orassociations of the alumni of Rose resident in
the large cities seems to be contagious. It is
only two months since the minutes of the first
meeting of The Rose Tech' Club of Chicago, the
pioneer in this line, were published in this paper.
Since then very favorable reports have been
received of its progress. We now have the
pleasure of giving in another column the an-
nouncements of the organization of similar
clubs in the cities of St. Louis and Indian-
apolis. It is plain that the representatives of
Rose in these cities know a good thing when they
hear of it, and with true American enterprise have
proceeded to profit by it at once. We may ex-
pect to hear next from the New York City con-
tingent, which should swing into line although at
present they can only muster enough members to
comfortably distribute the customary offices with-
out doubling up. THE TECHNIC has made ar-
rangements with the three clubs so far organized,
for the appointment of a special correspondent
from each one, who will not only furnish regular
reports of meetings of the club but will catch and
send in all other items of interest in alumni
circles. We hope thus to be able to contribute in
as far as it is possible for us to do so, toward the
success of these worthy enterprises by furnishing
a medium of communication between them and
by giving to students and friends of the school
information concerning their progress.
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DEAD! Yes and officially buried at a timewhen it should have been at the full height
of activity and health. The sudden and almost
entirely unexpected demise of the Orchestral
Club must be deeply mourned by students and
friends of the Institute, especially those who
cherish a love for the divine art to which the club
was professedly devoted. A post mortem ex-
amination seems to indicate as the cause of death
not a lack of inherent vitality, but rather a state
of indifference among the individual members,
coupled with a want of energy and push in the
officers of the organization. It is almost certain
that had a reasonable effort been made, there
would have been aroused and enlisted at least an
amount of musical talent equal to that of last
season. At that time, although the prospects did
seem for a time somewhat dubious yet the results,
as shown in the annual concert, were fully up to
the standard of former years. Under the circum-
stances it seems plain that the officers and those
who have been most closely interested in the wel-
fare of the club are deserving of no small amount
of censure. This is all the more true and at the
same time hard to understand, from the fact that
there are certain students of decided musical
ability who have in the past been leaders in other
highly commendable student enterprises, that are
at this time freed from such other obligations. It
is only reasonable to expect that such at least
would step to the front and lend the weight of
their influence toward the preservation of an in-
stitution occupying such a high place in the life
of the Institute.
There are many features composing what is
commonly called "college life" which are not
found in catalogues or courses of study, nor indeed
in splendid buildings and completely equipped
laboratories. The strong spur to individuality
and self reliance, and the opportunities for de-
velopment of varied talents offered by student
organizations, have in many cases proved to be in-
valuable elements in the training of the college
man and in the student life of the institution
which he represents. The student who fails to
recognize the value of such opportunities and to
profit by them in the four short years when they
are his, will reap but a fraction of what the col-
lege has in store for him. The schools of the
purely technical sort are by no means in the
front rank when examined from this standpoint.
Not perhaps as far up in the scale as they should
be when due allowance is made for the essential
difference which exists between their work and
that of the classical schools. In this respect Rose
is no exception to the rule in its class, but there
have been heretofore at least two student enter-
prises to whose steady thrift and excellent record
the members of the Institute and its friends as
well have pointed with pride. We will not object
if some are disposed to add a third. It is a mat-
ter of profound regret that of this all too limited
number, one has succumbed to an attack of an ail-
ment no more deadly than "spring fever." While
it is perhaps too late now to attempt to give the
usual concert, there is no good reason why the
very pleasant feature of the last commencement,
the music by our own orchestra, should not be
included this year.
UNDER the heading of "College Rowdyism"The Earlhamite of March 2, has the following
to say:
"The columns of our daily newspapers during
the last two weeks have furnished excellent ma-
terial for texts to those who oppose higher educa-
tion, and also grounds for protest and criticism to
the college public. Reference is made to the dis-
graceful class fights that have recently occurred
at various colleges, two of which, it must be con-
fessed are in Indiana—Wabash and Rose Poly-
technic. Class spirit is a very commendable and
healthy thing if it is confined to its legitimate
bounds, but if suffered to overstep them it be-
comes pernicious and degrading, like any other
species of ruffianism. The fact that such scenes
are enacted in institutions of learning is no excuse
for them, but rather a reason why they should be
the more severely rebuked. Such affrays are
nothing more or less than riots, no more to be con-
doned or laughed at because they occurred under
a class banner at a college than if they had been
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enacted under a red rag in the railroad yards at
Chicago."
Since our contemporary has done us the honor
to mention us by name we presume we have the
right to rise and respond. There is no denying
the truth of the comments made upon extreme
manifestations of class spirit, when their char-
acter is such as to merit the use of such terms as
"fights," "ruffianism," "affrays," or "riots." But
before making use of these words of strong mean-
big the candid writer will certainly require very
positive evidence of the belligerent nature of the
occurrences in question. It is admitted that the
information in the present instance was gained
from daily papers. It should be needless to re-
mind a college student of the fact that the news-
paper accounts of all college happenings which
can by any manner or means be construed into
rowdyism are notoriously stretched to the limit.
We are not certain as to just how much of the
Earlhamite's rebuke is aimed in this direction.
We hope it is only the small end but the in-
definiteness is rather uncomfortable. The inci-
dent which has probably furnished the basis for
the remarks, was the entertainment of the presi-
dent of one of the Institute classes on the evening
of the annual banquet, at the expense of some of
the members of another class, traditionally rivals
of the first. The only personal injuries received
by the principals in the affair were inflicted with
no more formidable a weapon than a pint of milk,
externally applied.
[Since the foregoing was written the State
Oratorical Contest has occurred at Indianapolis
with the side attractions so thoroughly reported
by the papers. Since our Quaker friends suc-
ceeded in building themselves such a neat glass
house, there is not much fear of the throwing of
any more stones from that direction soon.]
THE Ladies'Home Journal, that most excellentpublication which is unique in having the
largest circulation of any magazine published on
the face of the globe, has succeeded in building up
its enormous list of subscribers partly by means
of an admirable scheme of premium offers. Al-
though it may be looked at as purely a business
proposition, yet the nature of the premiums and
the great amount of good which has been done
through them sink that side of the matter into
insignificance. Briefly the scheme is this: For
a list of one thousand subscriptions to the Journal
secured by one person, a year at some one of cer-
tain representative institutions of learning with
all expenses for board and tuition paid is given.
Shorter courses are offered for smaller lists of sub-
scribers and other variations are made to suit
varied tastes and desires. These offers were at
first made to young ladies only and in the past
six years several hundred have in this way been
enabled to enter college for at least one year and
in many cases longer. Within the past year,
however, we believe, the paper has so extended its
plan as to include young men. In this connec-
tion and as a reason for the writing of these re-
wemarks, an arrangement has been consummated
by which Rose Polytechnic Institute is to be in-
cluded in the list of institutions for which scholar-
ships are to be granted by the Journal. The only
other western institution with which a similar
agreement has been made is the University of
Michigan. As admirers of the paper itself as well
as of its well directed plan to promote higher edu-
cation among the youth of our land we can wish it
nothing but continued success in this way, and
are proud of the fact that the Institute is to find
a place on its list of scholarships.
01 - 11 thanks are due to Professor Hathawayfor the very complete abstract of his interest-
ing lecture on Spinning Tops, which we print in
this issue. We may be accused of an attempt to
cater to the interests of the small boy, seeing that
the annual "top time" is just now at high tide.
If young America should gain anything from the
article which would lead him to see new wonders
in his simple peg top we would indeed be pleased.
But the subject is one of much interest to the en-
gineer and mathematician, and its phenomena are,
it must be confessed, not very generally under-
stood.
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Spinning tops and gyrostats are important
scientific instruments, and have beem employed
by eminent men such as Helmholtz and Lord
Kelvin in studying and verifying the laws and
principles of dynamics. The vortex theory of
matter is founded upon the properties of spin-
ning motions, and many of the properties of
electricity and magnetism can be explained only
by the existence of such motions. Our earth
is itself a great spinning top, whose axis is slowly
swinging around in the same way that the axis of
a boy's top swings round when slightly displaced
from the vertical. The period of this precessional
motion, as it is called, is about 26,000 years, and
it will, in the next 13,000 years, produce serious
alterations of the climate of the northern hemis-
phere, making our summers much hotter and our
winters much colder than they now are.
The object of the present paper is to present
two elementary principles of spinning motion,
with brief explanations, and some conclusions
from them that may be verified by simple exper-
iments.
I. A spinning body tends to set itself rotating abont
one definite ax11 of the body. This axis is, roughly
speaking, the shortest line of the body through
the center of gravity, or that axis about which
the energy of rotation for a given angular speed
is greatest, due to the greater average of the squares
of the distances of the particles from the axis.
When a solid body is rotating about any axis,
the forces that are necessary to keep its various
particles moving in circles give rise to reactionary
forces that are equivalent to a force applied at
some point of the axis, and a couple whose lever
arm is along the axis. This force and couple are
fixed with respect to the body and travel round
and round with it. When the axis is fixed this
force and couple are the cause of the jarring that
one sees in an unbalanced fly wheel, and in rapid
spinning, they become very powerful in their
effects, and are equivalent to enormous blows and
twists upon the axis. When the axis is free,
their effect is to change the axis of rotation until
an axis is attained about which this force and
couple are each zero. Every body has three such
axis, which pass through the center of gravity,
and are mutually perpendicular. They are respec-
tively the axis of greatest energy of rotation, least
energy of rotation, and a certain energy intermed-
iate between these two. The last named axes
are, however, unstable axes of equilibrium; i. e.,
although when rotating exactly about such an
axis there is equilibrium, yet the slightest jar that
disturbs this axis brings into action a force and
couple that tends to turn the body farther away.
The first, or stable axis, is the only one slight
displacements from which give rise to forces that
tend to bring the body back to that axis.
We may illustrate this by another case of equi-
librium that involves analagous principles. Take
a holl6w howl of the following vertical section:
A, B, C, are three positions of equilibrium fora
small ball, yet it is obvious, unless the ball be
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placed exactly at A or B, and is not disturbed;
that its final position of equilibrium is at C,
wherever it is first placed within the bowl. A
corresponds to what may be called the longest
axis of the body, B to a certain intermediate axis,
and C to the shortest axis.
The progress of a rotating body to its stable axis
may be experimentally illustrated by suspending
various bodies to strings, and twisting the strings
rapidly, by suitable mechanism, so as to produce
rotation about a vertical axis. Each body will
be seen to rise against gravity and to change its
own inclination until the stable axis for that body
is vertical and the body is rotating about it.
In a hollow top filled with liquid, the con-
tained liquid, being free, will rotate only about
its stable axis. Hence such a top will not spin,
if the axis of the top does not coincide with the
stable axis of the contained liquid. A fresh egg
can for the same reason be made to spin only
upon its side. Also on account of the liquid
interior, a fresh egg resists spinning even about
its shorter axis; but once set in rapid motion, and
brought to rest by a pressure of the finger, it will,
if the pressure be immediately removed, begin
spinning again since the liquid interior is not
stopped by stopping the shell. A hard boiled
egg, and in fact all solids, when rotated upon a
level surface, rise to the most unstable axis if the
spin is fast enough, the reason being that:a slight
inclination of the axis causes the solid to roll
upon the plane, and this rolling motion lifts the
center of gravity just as the rapid rotation of the
governors of a steam engine lifts them up. The
effect of rapid rolling is therefore to lift the center
of gravity as high as possible, and this occurs for
rotations about the longest axis. The rolling
motion also assists in this effect in accordance
with the next principle.
II. If a spiiiiiiiry body be rotated for aio 1,1.laat
about a second axis it will tend to set itself sin' nniiiq in
agreement with the imposed rotation.
Just as a floating body blown by the wind and
drifted by the current moves along a line between
the directions of the wind and current, so a body
subjected to two simultaneous rotations actually
rotates about an axis between the two given axes.
To prove this, let OA, OB be lengths measured
on the two axes, equal to the angular velocities of
the rotations and so directed that looking along
them from 0:the rotations appear clockwise, as
shown by the arrows. Complete the parallelogram
OA CB. The linear velocity of C about each axis
is equal to the area of OACB, and since these
velocities are perpendicular to the plane of .the
figure and in opposite directions, therefore C is
stationary; and as 0 is stationary, therefore the
line OC is the resultant axis. Also the resultant
velocity of B is up from the plane and equal to
the area of OA CB. Hence B must have an an-
gular velocity round OC that is measured by OC,
and the rotation round OC must appear counter
clockwise from 0.
Now considering OB as the axis of spin, and
OA as the axis of the imposed rotation, we see
that the actual rotation is more nearly in accord
with OA than is the spin OB. The forces gener-
ated by the rotation about 0 Ctend to bring the
free natural axis OB into the position OC. Hence
the principle.
Every fly wheel feels in this way the effect of
the rotation of the earth upon it, and strives to
turn so that its axis points to the north. A gyro-
stat, properly suspended, will thus turn to the
north and dip its axis into a position in which it
is rotating exactly as the earth rotates, thus show-
ing at once the geographic (not the magnetic)
north, the latitude of the place and the direction
of rotation of the earth. Such a gyrostat will,
when you try to turn it horizontally, move ver-
tically; push it up or down, and it will move
sideways. Weight its axis so that one end trys
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to fall and it will go round and round instead.
The precessional motion of the top is due to the
same cause. As it leans over, it experiences a
rotation about a horizontal axis at right angles to
its spinning axis. As the spinning axis moves
round to place itself in agreement with the
imposed rotation, the axis of the imposed rotation
also advances, and as long as the chase is fast
enough to keep up the center of gravity the top
will not fall. If the rolling motion of the top
increases its precessional motion, the top will rise.
The precessional motion of a peg top is positive,
i. e. in the same direction as the spin. The same
top suspended at its highest point by a string will
have negative precession, 1. e., in opposite direc-
tion to the spin. The precession of the earth is
negative, and is caused by the attractions of the
sun and moon, which tend to make the earth dip
towards the ecliptic.
A good illustration of the tendency of the axis
•of spin to adjust itself to the axis of an imposed
rotation is to swing a top suspended by a string
about a vertical axis, in opposite direction to the
spin; it will be found that the top will lift its
point up until it catches the string above it. Also
take a bicycle wheel by the hub, spin it, in a hor-
iaintal position and turn round upon a vertical
axis. If you turn in the same direction as the
spin there is no difficulty, but if you turn in the
opposite direction be careful the wheel does not
jump out of your hand in its effort to turn upside
down.
The rotation of the earth may also be shown by
suspending a gyrostat so that it can not be ro-
tated from without. The direction of the axis of
spin will then remain unchanged in space. Hence
as the earth rotates the axis of the gyrostat will
appear to turn, and the amount and direction of
this turn shows the latitude of the place and the
direction of rotation of the earth. If one could
be suspended to the axis of such a gyrostat he
would actually see the earth rotate beneath him,
exactly as if he remained directly above that
place in the heavens.
At the equator one would see no rotation; at
the pole, the whole rotation, and at other places
a part of the rotation, depending upon the lati-
tude.
Some years ago I read a novel by Bulwer-Lytton,
entitled "The Coming Race." The author is sup-
pased to descend into the earth where he is cap-
tured by a wonderful race of beings whose knowl-
edge and power were surprisingly great. Their
most terrible instrument was a tube (probably a
Crooke's tube), containing the principle which
they called vril. They made the author uncon-
scious, and by its aid they explored his brain,
read his thoughts, became acquainted with his
language, and on bringing him to consciousness,
they were able to converse with him freely in his
mother tongue, although they had never heard a
word of it. With this powerful vril, they were
able to reduce all solid matter to vapor, and so on.
But with all their power and knowledge, there
va a striking deficiency in the fact that they did
not know that the earth revolved about an axis.
In the face of this astonishing ignorance of the
earth's rotation, and their position within it,
which, as we have seen, the simplest knowledge
of the elements of spinning motion would have
revealed to them, we must conclude that the
coming race deceived the author in respect to
their scientific knowledge—a thing which was no
doubt easily accomplished. After all, it would
appear that this race were merely accidental dis
coverers of a powerful agent, and that they would
have much to learn from the despised human
race in respect to the laws and principles of nature.
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A GRAPHICAL METHOD FOR STUDYING THE ACTION OF THE
COMPOUND DYNAMO.
BY INSTRUCTOR EDWIN PLACE.
It sometimes happens in testing a shunt or a
compound dynamo for the purpose of getting its
characteristic curves that the speed of the arma-
ture does not remain constant for all loads. When
such is the case it is quite desirable to know how
much the observed values of current and poten-
tial difference at the terminals differ from those
which would be obtained supposing the speed
had not changed. Thus if a shunt wound ma-
chine when running at a speed of say 900 revolu-
tions per minute gives 40 amperes in the external
circuit with a p. d. at the terminals of 110 volts
what would be the current and voltage on the sup-
position that the external resistance were not
changed and the speed increased to 1,000 revs, per
minute. What corrections can be applied to
these ammeter and voltmeter readings to give the
values corresponding to this latter speed? Before
this question can be answered it will be necessary
to inquire somewhat into the action going on in
a self exciting dynamo when working. It will
be obvious that if the magnetization of the fields
remain the same and were not dependent on the
armature's action for their exciting current the in-
duced e. in. f. in the armature would be directly
proportional to the speed of rotation. In such a
case the p. d. at the terminals and the current
generated could be calculated from the external
current and the resistances. But in the present
instance the excitation of the field magnets is de-
pendent on the e. m. f. and the total current, and
thus the magnetic and electrical quantities in-
crease with the speed to an extent depending on
the form of the magnetizing curves for the
dynamo. When the dynamo is running at a cer-
tain speed and generating current the field mag-
nets will be excited to a degree indicated by the
position of a point on the magnetizing or e. m. f.
curve for that speed and when the speed changes,
to some other value, the working point shifts over
to the curve corresponding to the new speed. If
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these e. m. f. curves of the dynamo are known for
different speeds, it becomes comparatively easy to
locate the working position on any of them when
the point on one is found. Thus in the numeri-
cal illustration given above if we have the curves
for speeds 900 and 1,000 revolutions given and
the point on the former when the dynamo is
working with a given external resistance in cir-
cuit, the working point on the latter can be found
geometrically for the same external resistance and
thence the values of current and p. d. for that
speed can be determined.
First take the case of a simple shunt wound
dynamo and suppose we have the e. m. f. curve
drawn to scale for a given speed say n. revolutions
per minute. The resistances of the field and the
armature coils are supposed known and will be
regarded as constant. For the present purpose it
will be assumed that the current in the armature
causes no disturbance on the dynamo field and
therefore the form of the e. m. f. curves will not
be affected by the armature current.
0
In the diagram let 0 E be the axis of e. m. f.
and 0 C , at right angles to it, the axis of current.
152 THE ROSE TECHNIC.
The curve B PM is that for e. in. f. when the
armature is rotating with the speed n per minute,
the abscissas being exciting current in the field
coils and the ordinates induced e. m. f. The line
OS is drawn at such an angle that the tangent of
50 Ci is the shunt resistance in ohms. Similarly
OR is drawn so that tangent R 0 C1 is the arma-
ture resistance. These resistance lines are then
such that if a point be taken on either, the ordin-
ate to it will be p. d. in volts at the ends of that
resistance when a current in amperes flows
through it represented by the abscissca of that
point. For instance if 0 K be the current in
amperes through the shunt coils K L will be the
p. d. in volts at the terminals. Similarly if 0 C, be
the total current through the armature coils C, d
will be fall of potential through them due to this
current and is the sante whether this current is
being generated in the armature itself or comes
from some external source. Its value is simply
the product of current times the armature re-
sistance and is practically independent of the
speed of the armature and of the e. m. f. that may
be induced in it. This fall of potential is always
in the direction of the flow of current. If also an
e. m. f. is induced in the armature which causes
the current this e. m. f. will produce a rise of po-
tential in the direction of current flow. Hence
the resultant p. d. at the armature terminals will
be the arithmetical diflerence between these
two quantities. Thus in the diagram let the
curve B P M, and the lines OS and 0 R represent
the constants of a shunt dynamo for the constant
speed n. Suppose P is the point on the curve show-
ing the value of the induced e. m. f. when the
machine is generating a total current 0 C1. P K is
the e. m. f. and C, d will be the fall of potential
due to this current. The difference between these
two lengths will then be the p. d. at the armature
terminals as would be shown by a voltmeter
joined to them. But since the ends of the shunt
coils are connected to these same points there will
be the same p. d. acting on them. The excit-
ing current through the coils resulting from
this p. d. must then be the obscissa of P or
0 K. 1 K is therefore the value of the ter-
minal p. d. 'We see then that 1 P must .be the
fall of potential through the armature due to cur-
rent 0 C, and this line will equal Ca d. This is
the condition that must exist when the dynamo
is exciting itself. Having given the value of in-
duced e. m. f. P is located and the corresponding
value of total current can be found to satisfy this
condition by projecting P parallel to OS to the E
—axis and thence by a horizontal line till it meets
OR. This locates d and gives the value of total
current 0 C,. 0 K will then be the shunt current
and K C, the external current.
In a similar manner the total current is found
when either the shunt current or terminal p. d. is
known and by making the construction in the
reverse order the other quantities are readily de-
termined from the total current. It is plain that
if through P a horizontal line be drawn intersect-
ing the vertical line C, d in h and /t be drawn
this last would be the line of total resistance. A
horizontal through 1 cuts the same vertical in a
point which joined to K by a line gives the ex-
ternal resistance. The construction for finding
the currents, e. in. f. etc. is not given for the case
in which the external resistance only is known
because of the complexity it would add to the
diagram, and so the method need not be described
at present. The external resistance in circuit
when the dynamo is generating, is obtained from
tne observed values of the external current and
the terminal p. d. If the speed when these read-
ings are taken is above or below the standard
value the corrected values of these quantities
would be found by taking this resistance and ap-
plying the proper construction to the curve per-
taining to the standard speed.
Turning now to a brief discussion of the com-
pound wound dynamo we shall find that a
similar method of construction will give all the
unknown quantities when one of them is known.
For our present purpose the e. in. f. curve for the
shunt coils and the shunt resistance will be as-
sumed the same as fdr the shunt dynamo con-
sidered above so that the same diagram will serve
for the compound machine as well. The machine
is supposed one of the class designated as a "long
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shunt" dynamo that is, the armature and the
main current field coils are joined in series. By
such an arrangement the total current passes
through these two resistances in series and at the
ends the shunt coils are joined. The line 0 R
will now represent the resistance of armature and
main coils together.
In addition to these we must have the e. m. f.
curve for this main or series coil alone. Such a
curve would show the relation of induced e. m. f.
in the armature to the total current in the coil on
the supposition that no current is flowing through
the shunt coils. It could be obtained in the same
manner as is done in getting the curve for the
shunt coil. Currents of varying strength are sent
through the series coil from some external source
and the induced e. m. f.'s corresponding to them
measured. by a voltmeter while the armature is
running on open circuit at constant speed. Since
the shunt and the series coils are wound on the
same field cores, the effect of each acting separ-
ately would be the same when the product of the
current strength times the number of turns of
wire in the coil is the same for each. Therefore
the currents in the two coils to produce the same
magnetizing action in the fields must be in inverse
ratio to the number of turns of wire in the coils.
The curves of e. m. f. for the two coils when the
speed of the armature is the same would be so
drawn that taking a point on each having the
same ordinate, the abscissas would be in inverse
ratio to the number of turns respectively. In the
the diagram B Z is a portion of the curve for the
series coil. Abscissas measured from 0 are total
or armature currents; ordinates are the induced
e. m. f. s. in the armature.
If then a current of value 0 C, be made to flow
through the series coil alone it would produce the
same e. m. f. in the armature that a current 0 a
through the shunt actingalone would produce. Any
current therefore flowing through the series coil
may be regarded, in so far as its magnetic effect is
concerned, as equivalent to a certain other current
through the shunt. So that the effect of the two
coils acting together may be considered as due to
two currents in the shunt; one the actual shunt
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current and the other a fictitious shunt. current
equivalent to the total current. Thus suppose
the compound dynamo to be generating a current
equal to 0 C1. The induced e. m. f. will be that
due to the actual shunt current plus this "equiv-
alent" current Oa. We are to find what the in-
duced e. m. f. is and what the actual shunt cur-
rent. Having now the action of the series coil
replaced by a shunt current we can find a solu-
tion by means of the shunt e. m. f. curve alone.
Assume P` to be the point on this curve showing
the real e. m. f. in the armature when current
o C1 is being generated. Draw a vertical P
equal to C, d. This last quantity being the loss
of potential through armature and series coils, the
distance of a' from the current axis must be the
p. d. at the terminals. Completing the right
triangle elalP locates P on the shunt line. The
vertical Pk is then the terminal p. d. /Ice is the
"equivalent" current and 0 le the actual shunt
current. To find 13' so that Pe'a' shall be equal
to 0 e a it is only necessary to find a point on
B M such that its vertical distance from OS shall
be equal to the length rid less a e. That is Pe',
e,d—a e. The point P may be located very nearly
by trial so as to fulfill this condition but it will
be exactly found by laying off along 0 E a dis-
tance equal to this difference and projecting it
parallel to 0 S till the curve is reached. When
P1 is thus found and the construction followed as
indicated, the remaining quantities so obtained
will be the correct ones.
From the relation that must exist between the
positions of the three poinis P'. P. and c. it will be
seen that, starting with either P' or /' given the
values of the remaining quantities will not be so
readily obtained except perhaps by a sort of cut-
and-try process. If however a curve be drawn
giving the relation between all the values of the
residuals (eid—a e) and the corresponding total
currents, the use of it will make the solution of
all the problems relating to the dynamo quite
simple. A portion of such a curve is represented
by 0 V. The ordinate of a point as bc1 is there-
fore the distance C,d—a e for the value of current
0 C, and so on for other points.
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The diagram shows at a glance what the effect
would be on the terminal p. d. of a shunt dynamo
if it were changed into a compound machine by
the addition of a series coil. When generating
total current equal to 0 CI in each case the rise of
voltage at the terminals due to the addition of
the series coil would be measured by the vertical
distance between l' and 1. As a result it appears
that the external current must be somewhat de-
creased. If the resistance in the external circuit
of the machine when compounded, be adjusted to
make the external currents the same the increase
of terminal p. d. would be more than the diagram
shows. It is obvious from a further study of the
diagram that a shunt dynamo cannot excite itself
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up to the point on the e. m. f. curve where the
shunt line crosses it. A series coil will force the
excitation to that point if the number of turns in
it is so great, as to give a V-line coincident with
the current axis, and beyond the intersection if
the V-line falls below the axis.
Want of space forbids a discussion of the sub-
ject further than to say that by the use of this V-
curve the whole action of the dynamo can be
determined for a constant speed when the ex-
ternal resistance is known. If it is desired to find
what the machine will give at any other speed
the proper construction may be made for that
speed and thus will be obtained the values
sought.
DREDGING ON THE PACIFIC
COAST.
Upon the bay of San Francisco
and the two large rivers empty-
ing into it may be seen in oper-
ation all of the various machines used in dredg-
ing, and the most improved form of dredge was
first designed and built in San Francisco. The
literature concerning dredging and dredgers is
limited in extent, most information being con-
tained in technical papers. Litigation among
companies owning patents has brought forth con-
siderable information, notably in the case of
Bowers vs. Von Schmidt, where the attorney, Mr.
J. H. Miller, published a pamphlet summarizing
)
the information obtained. All statements of work
performed and cost are worthless, owing to the
avowed partisanship of the author.
Various types of dredges are used in different
portions of the state. The Harbor Commissioners
of San Francisco own two clamshell dredges, for
work on the soft mud which accumulates around
the wharves. The Southern Pacific Raiload used
two Osgood scoop dredges for dredging around its
terminal wharves. In Oakland harbor can be
seen two of the highest improved hydraulic
dredges, used in excavating in the hard material
and also for filling low lands. Upon the San
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Joaquin river is a sample of the Hercules or chain
bucket dredge, used also as an excavator.
One of the earliest dredges universally used
was the scoop dredge. Essentially it consists
ot a floating scow from which projects a crane
securely braced, about thirty feet long and capa-
ble of being swung through nearly 180 de-
grees. Through this rAane runs a long arm
with a large bucket, shaped somewhat like a coal
scuttle, on one end. This bucket has a sharp
cutting edge and a hinged bottom which can be
opened and closed by the operator.
With the bottom closed, the bucket is lowered
into the water and then drawn along the bottom
and up, by means of chains acting from the ex-
treme end of the crane. When raised to a suffi-
cient height the bucket is swung over a mud scow
and dumped by opening the bottom.
The clamshell dredge takes the name from the
form of bucket or excavator, consisting of a pair
of jaws which, when closed together, form a half
sphere and are pivoted and act somewhat like a
clam when closing its shell. This dredge is used
among the wharves of San Francisco to excavate
the soft mud which accumulates. At present the
costs under a well administered state commission
are about 8 cents per cubic yard.
The operation is simple. The excavator is sus-
pended at the end of a long crane having a lateral
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motion through 180 degrees. Sometimes the ex-
cavator is provided with a guide, but usually it is
lowered, with open jaws, into the mud into which
it sinks by its weight. It is then closed and
raised, the arm is swung around over a scow and
the excavator dumped.
This form of dredger has received considerable
development upon the rivers of California where
it is used as a levee builder. In order to place the
levee as far back from the river bank as possible
the arms have been made very long. The dredge
"Empire" has a hull 80'x36'x10' with a 94-foot
arm, giving a clearance of 65 feet from side of
scow. The excavator has a capacity of 3N cubic
yards. The Ryer Island dredge has an arm 1134
feet long, hull 80'x40'x10', clearance 77 feet, ca-
pacity of excavator, four cubic yards.
Nearly 30 of these levee builders are in use on
the Sacramento and San Joaquin rivers and levees
are contracted for at from 4 to 5 cents a cubic
yard. The material dredged is a light soft peat
and there is usually no difficulty in getting a full
excavator.
Another type of dredge which has received con-
siderable development is the endless chain bucket
dredge. An endless chain working upon an arm
which can be lowered to the bottom of the river,
carries a number of buckets with cutting edges.
The action is similar to that of the bucket elevator
used in flour mills. The movable arm carrying
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the chain with buckets is lowered onto the material
to be dredged, and each bucket as it passes cuts
off a portion of the earth and carries it up. The
buckets dump into an elevated hopper and the
material is carried ashore, sometimes being diluted
with water and running off through a long pipe
or onto a mud scow, sometimes being carried away
upon an endless-belt.
This type of dredger was used largely upon the
Panama canal, a number of them being con-
structed in San Francisco and operated by a drug-
gist named M. A. Slavin, who became wealthy
from his contract.
The most improved and efficient type of dredger
is that called the Hydraulic dredger. The con-
struction varies, but the principal is the same in
all. The machinery is all contained on board a
scow. At one end of the scow is placed an arm
about 30 feet long, capable of being raised and
lowered. The outer end carries a cutter for dig-
ging the hard material. The cutter is in the form
of a cylinder about 5 feet in diameter and 6 feet
long. Knives are placed at intervals on the face
of the cylinder. The cutter is turned by a shaft
running down the arm and operated sometimes
by engines placed directly on the arm and moving
with it, or by connection with the main engine
by a universal joint. Inside the scow is placed
a powerful centrifugal pump with the inflow pipe
carried down through the arm and opening at
the cutter. The outflow pipe passes out and to
the shore, being carried in long lengths upon pon-
toons. Connections are made sometimes with
ball and socket joints, sometimes with rubber. In
operation the cutter arm is lowered to the ma-
terial to be excavated, and when the cutter is
turned it cuts off portions, depending on the hard-
ness of the material. At the same time the cen-
trifugal pump is operated and the material passes
up the pipe, through the pump and out the pipe
to the shore, sometimes a mile away. The solid
material constitutes about 40 per cent. of the mat-
ter passing through the pipe, but this varies.
Some of these dredges cut horizontally by moving
the scow, using one anchor spud as a pivot, others
swing the cutter arm while the scow remains fixed.
In filling in low lands, if the excavated mate-
rial be sand, it falls in solid, but if it be mud, as
soon as it is dry large cracks appear everywhere
and it is necessary to flood the surface with mate-
rial from the dredge a second time.
So many things influence the working of these
dredges that data regarding capacity are neces-
sarily not reliable for future estimates. Hardness
of materials is the principal factor, but elevation
and length of discharge pipe affect the output as
well as other things. At San Diego Bowers'
Dredger No. 3 delivered 568 cubic yards per hour,
at another time 769 cubic yards, and again 1,611
cubic yards per hour. These figures indicate
nothing, as there is no account of conditions.
The ownership of the patents on the hydraulic
dredge has been the source of considerable litiga-
tion, which is not yet ended.
Another machine, while not a dredge in the
ordinary meaning of the word, might be men-
tioned here as being an economical excavator. It
consists essentially of an endless chain of buckets
working against the face of a bank, the excavated
material being carried to the side by belt convey-
ors. The machine in question was operated by
the San Francisco Bridge company in digging a
canal in Northern California. The entire tnachin-
ery was carried on a bridge of 100-foot span, car-
ried on tracks on the bank of the canal and moved
forward as the work progressed. The excavating
machinery moved across the canal on the bridge,
thus reaching any desired location.
A more detailed description of Pacific Coast
dredging, taken from Miller's pamphlet, can be
found in Engineering News of Aug. 4th and 11th,
1892, where views of hydraulic dredges can be
seen.
In the issue of the same magazine for Sept. 6th,
1894, are shown the details of a hydraulic dredge
used on the Chicago drainage canal, and in the
issue of Sept. 14th, 1883, are shown the details of
a dipper dredge.
J. D. GALLOWAY, '89.
SAN FRANCISCO, February 1896.
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THE ROSE TECH CLUB OF CHICAGO.
The club held their third meeting and dinner
on the 7th inst. Articles of Association were
adopted and following are some extracts from
them:
The conditions of membership are that an ap-
plicant must be an alumnus of the R. P. I., or he
must at least have been a student there for two
years.
The primary objects of the club as stated are:
The encouragement of good fellowship among the
members, and the promotion, by social influence,
of their best interests; the keeping up of the col-
lege spirit of helping one another as may be possi-
ble; and lastly, the advancement of the interests
of the R9se Polytechnic Institute in this part of
the country.
The officers of the club are restricted to a
President, a Vice-President am! a Secretary and
Treasurer, and Wicks '92 was elected to the office
of Vice-President, there having been none before;
Putnam '86 is President and Condron '90 is Secre-
tary and Treasurer.
The regular meetings of the club are held the
first week in every alternate month beginning
with February.
A two-thirds vote is necessary for election to
membership.
The present membership of the club is seven-
teen; new members since last report are E. P.
Coleman, W. W. Crowe '95, D. McCulloch '94,
Wm. Menden '91 and S. S. Frank 92, and others
are expected to join before long.
They will commence active arrangements soon
for the entertainment of the class of '96 in May.
THE ROSE ALUMNI ASSOCIATION OF ST.
LOUIS.
Recognizing the advantages of organization and
emulating the Chicago Tech Club (originators of
the movement), the R. P. I. graduates of St. Louis
met February 5th and adopted the following reso-
lutions:
I. Resolved, That we, as graduates of Rose Polytechnic
Institute, resident in St. Louis, deem it desirable to form
an association, the object of which shall be
First, the promotion of fraternal interest among us.
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Second, the better advancement of the interests of
our alma matey and her graduates.
Third, the study of engineering questions of current
moment.
Resolved, That in pursuance of these ends an
organization be effected, this to be in force upon the
adoption of these resolutions at this initial meeting.
III. Resolved, That the organization be known as the
"Rose Alumni Association," of St. Louis.
IV. Resolved, (a) That any Rose Polytechnic graduate
temporarily or permanently located in St. Louis, be
deemed a member in full standing
(b) That the officers of the association be a President
and a Secretary, who shall be elected in January, to
serve for one year.
(c) That meetings be held the second Wednesday of
each month and that these meetings be as informal as
possible.
(d) That usual parliamentary rules govern the pro-
ceedings of all meetings.
(e) That careful minutes be kept of all meetings for
permanent record.
Moved—
That at each meeting there be presented by a delegated
member, a twenty minute paper on an engineering sub-
ject of his own selection, the endeavor being to have
these papers of value.
That there also be presented at each meeting two ten
minute journal reviews, these to cover successively
civil, electrical and mechanical periodicals. The reviews
to be assigned at each meeting, both as to department
of engineering work and time limit.
The second meeting took place February 15th,
at which occasion W. A. Layman, '92, presented a
paper on, "The Steam Jet a Smoke Consuming
Device," and "Tests Showing Steam Consump-
tion. Wm. H. Boehin, '91, presented notes on a
"Six hour Run in a 30 Day Duty Trial, of an Edw.
P. Allis 30,000,000 Gallon Pumping Engine at
St. Louis Low Service Pumping Station." At
next meeting Wm. Boehm will apply Hem's
Analysis to the results.
Wm. H. PALMER,
President.
S. E. JOHANNESEN,
Secretary.
THE ROSE TECH' CLUB OF INDIANAPOLIS.
On Saturday evening, Feb. 15th, a temporary
organization of resident Alumni of Rose, wa
formed, the following men being present: A. S.
Bixbey, '92; E. F. Folsom, '92; H. B. Jones, '91;
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A. M. Hood, '93; H. M. Stanton, '94. Word of
hearty support was received from H. W. Foltz,
'86. A temporary organization was formed with
A. M. Hood as chairman. The name as given
above was adopted, and the action of "The Rose
Tech Club of Chicago" with regard to the use of
the term "Rose Tech" was endorsed.
ALUMNI NOTES.
A. V. H. Mory, '94, has left the Illinois Steel
Co. and is at present with P. D. Armour & Co.
His address is '249 Oakwood Boulevard, Chicago.
D. P. Sanderson, '86, is now holding down the
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position of Gen'l. Agent for the Great Northern
R. R. at New Westminster, British Columbia.
Hon. F. T. Hord, '88, has removed his offices
from the Lombard to the Leincke Building, Indi-
anapolis, Ind.
Craver, '95, who has been taking post graduate
work in chemistry has taken a position with the
Leechburg Sheet Steel Co. of Leechburg, Pa.
We are in receipt of the card of Mary Freeman
Hood, March 7th, 1896, 8i pounds; (laughter of A.
M. Hood '93.
THE ART OF FENCING.
BY PRESIDENT C. LEO MEES.
Athletics in college life form a very important
factor. The beneficial effects such exercises may
have if properly conducted, can scarcely be over-
estimated. That the best possible results have as
yet not been attained I believe will not be gain-
sayed. The reasons why such is not the case may
be made clear if we consider the object to be at-
tained. I will not set forth here the necessity for
proper physical exercise to insure the best sym-
metrical development of man both mental and
physical—this has been fully discussed by phy-
siologists, physicians, and educators; but will refer
only to the character such exercise should have
and the manner of conducting it to gain the end.
Every student should take part in it. The exer-
cises provided should be so varied that each indi-
vidual may find that kind of practice suited to his
condition and requirements. It should be inter-
esting and not merely gymnastic evolution, but
by healthfully and pleasantly engaging the mind
serve its purpose of bringing into co-ordinate ac-
tion the entire organism. As far as possible it
should be an educational element, leaving its im-
press for life. Taking this view, then, athletics is
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not to be made an advertisement for an institution
because of record breaking and holding honors.
The only good possible coming from this, is the
reflex interest which may be aroused in athletics
in the student body; but few are capable of such
superiority—the numbers gain nothing in physical
development. The tendency under such stimulus
is to develope bnly those powers which are already
generously bestowed by nature—to make the
strong-armed still stronger armed, though he may
remain weak-kneed—and so forth. As a general
proposition, the weakest part should be most sys-
tematically exercised to improve its physical con-
dition. With the incentive of excelling taken away
by insisting that especially the feeble organs should
be exergised into healthy strong action, gymnastic
practice becomes only a duty, often disagreeable,
the mental distress resulting may more than neu-
tralize by its injurious effects the expected physical
improvement. There must, then, be an intrinsic
interest in the practice to make it most bene-
ficial. Hence we find that athletic sports are more
useful than training gymnastics, that chest weights,
quarter-circles, wrist and hand machines, rowing
apparatus, etc., are but indifferent substitutes for
exercises bringing with them healthy mental and
nervous activity.
Ranking very high among all the exercises sug-
gested is fencing, an art greatly neglected in this
country. As athletic practice capable of being un-
dertaken by nearly every one without fear of injury
because of too great violence—bringing into activity
all the muscles of the extremities and trunk in near-
ly equal proportions—it is scarce to be excelled.
Volume of muscle does not necessarily character-
ize the athletes suppleness, firmness, quick, ready
response to stimulus is needed, together with that
condition usually denoted as wireyness are essen-
tials to the best development. To bring this about
continued relatively light exercise, consisting of
rapid action, varied positions quickly brought
about, is most useful. Overstraining of muscles
to excessive fatigue is injurious rather than help-
ful. Fencing, if properly and systematically
taught alid practiced, supplies just such training.
Especially is this true where the French school of
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fencing is followed. It is a quite common error
to suppose that the right arm and wrist are the
principally developed. The left arm, shoulers,
hips, legs and neck all come into active play.
A common defect noticed in the massively mus-
cled and heavily framed individual is delicacy of
touch, highly organized muscular sensibility, often
mistaken for tactile sense. The defect, sometimes
existing because of organization of the individual,
or acquired through faulty training. In either
case it may be largely remedied by persistent and
judicious physical training. The fencer must,
through the touch, in the engagement, of the op-
ponent's foil or sword anticipate attack, through
the tactile sense in the hand, through varying mus-
cular stress he must be able to interpret each motion
and naanuevre of the, opponent and guard prop-
erly against attack. There must be developed a
muscular sense giving the capabilities of divining,
as it were, coming evolutions. Such development
is of the highest order. Again all action must be
co-ordinate, hand, arm, shoulder, thighs, legs—in-
volving the action of a hundred different muscles—
must act together if defense and attack are to be
successful. Thus in the mere co-ordination of
muscular action the nervous system plays an im-
portant part. Muscular action results from some
nerve stimulus. In many cases this is supplied
or sent out directly from brain centers through a
definite action of the will; in other cases the stim-
ulus comes through nerve centers variously situa-
ted as a result of a sensory impression or stimulus.
Again muscular action may be started by con-
scious effort and then maintained by the nerve
center taking upon itself the tepetition or com-
plete execution of the contemplated movement.
To illustrate: You will move your hand in a
certain direction, involving a series of simple
muscular contractions. This may serve as an ex-
ample of voluntary muscular action, though really
the complete evolution is complex and in most
cases involves certain reflex action. As an illus-
tration of the second kind of action, if a hot
iron be touched to your hand it will be rapidly
withdrawn. The motion will, usually be executed
before the pain is felt, and is called reflex action,
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the stimulus being returned, perhaps, from cen-
ters in the spinal column. Of such reflex actions
there are multitudes. I am not considering the
muscular actions such as we have in the heart,
etc. As an illustration of the third condition,
you may select from a rich fund coming under ob-
servation of the teacher. For instance, chewing
gum seems to have, by long practice, developed
such action after having consciously started the
interesting process of moving the jaws it is auto-
matically continued without further conscious
brain effort. Whistling, swinging of feet, cutting
of desks, &c., all seem to fall into this category.
The skilled, rapid workman, the ever ready ath-
lete, the active man, require careful development
of this co-ordinate and prompt nervous-muscular
inter-action--the ability to change from conscious
to reflex in action quickly. An immense amount
of brain energy may be saved by the proper di-
rection of nervous impulse and action. Often life
may be saved by the ability to properly direct
nervous impulse, giving ready, orderly, well-
drilled muscular response to nervous impulse.
All of this is given in the art of fencing as indi-
cated. Going a step higher, the intellectual facul-
ties are not left without exercise. The planning
of an attack, the study of the opponent's weak-
nesses and peculiarities, give rise to healthful men-
tal activity. Courage, self-control, cool observa-
tion, consciousness of one's own power, prompt
decision, all are cultivated. The impress of all
this will be left upon the man; grate of carriage,
quick, active movement, perfect control, will mark
the bearing of the good fencer.
The variety of weapons—foil, small sword,
broad sword, single stick, bayonet, etc.—ofler
ranges of practice for all degrees of natural mus-
cular development.
I would urge, then, that greater prominence to
this art be given in our college indoor athletic ex-
ercises. The effect under proper instruction is
only beneficial; the practice of the art is refining,
lends grace, develops mental and physical quality
equally desirable. The brutal practice of duelling
as carried on in European countries will not grow
out of it. The man who has acquired the fine art
of fencing in its real refinement, and it is only the
cultivation of this I advocate, can not prostitute
this manly pastime.
MEETING OF THE I. I. C. A. A.
The Indiana Inter-collegiate Athletic Associa-
tion held their annual meeting at the Denison
House, Indianapolis, on Friday. Arch 13th and
transacted business, briefly as follows:
The meeting was called to order by President
Burk of R. P. I. with the following delegates
present: Marshall of Purdue, Davis of Wabash,
Hadley of Earlham, Matthias of DePauw, Davis
of Butler and Hellweg of R. P. I. Hanover, I. U.
and State Normal were not represented.
The first and most important matter for con-
sideration was the selection of a place for holding
the next State Field Day. Lafayette was selected
upon the assurance of Purdue that good accom-
modations, conveniences and entertainment would
be provided.
Last year's list of events was changed some-
what, the base ball throw, quarter and two mile.
bicycle races being dropped. The motion to
this effect met much opposition but it was de-
cided that bicycling has had too much represen-
tation in the former contests.
The fact of the State Normal not having an
athletic association this year was discussed and it
was decided that unless a desire to retain their state
membership was indicated before March 20th,
their name be stricken from the list of members.
No football schedule was arranged as several of
the delegates could not at that time state definitely
what open dates they had. For this reason a
special meeting to arrange football schedule was
called to meet at Greencastle on April 5th.
Several amendments to the constitution were
proposed, one of which was the striking out of
the article prohibiting college athletic teams from
meeting professional teams or athletic clubs in
open contest, with the promise that no prize or
money consideration be contested for. This
amendment was adopted and so left, with the un-
derstanding that such matters are to come within
the jurisdiction of a Faculty Board of represen-
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tative college faculties. Another amendment to
the effect that all the members of ball teams as
well as umpires be referred to the athletic com-
mittee of the Faculty Board and first approved
by them, was adopted. The object of this being
to eliminate from college base ball, as far as pos-
sible all possibility of professional and other
similar and objectionable features. An amend-
ment was adopted which provides that in case of
a protest the amount of money to be deposited
by each protesting party be increased from $25.00
to $50.00 and that same be deposited with the
state treasurer at least one week before the time
of protest meeting. A motion to amend as fol-
lows, was lost, viz: To strike out that section of
the constitution relating to the present system of
base ball umpiring and substituting another pro-
viding that an umpire board be formed by the
joint action of ihe different colleges, from which
board one umpire be selected for each game. An-
other motion to amend was made wherein it was
provided that two games of base ball be played
between each two colleges thus making a game on
the home grounds of each contestant. This also
was lost.
ALL BUT COMPLETED.
The gymnasium has finally reached that stage
where it is receiving the finishing touches, and
everything will be in readiness for the students at
the beginning of the spring term.
As has been remarked before, one cannot ap-
preciate the size of the building from the outside
at all, as the proximity of surrounding buildings
dwarf it in appearance, but once on the inside all
this changes. The best point from which to
get an adequate conception of the extensive pro-
portions of the gymnasium proper is the visitor's
gallery; with the head almost on a level with
the lower members of the roof trusses one is able
to realize what a large expanse of floor space the
room contains, and also the height of the trusses
above the floor. It is safe to predict that no one
on the floor will be crowded while the school re-
mains at its present size.
Orders have been placed for something like two
hundred dollars worth of apparatus, which will be
gotten into position immediately upon its arrival.
This, in addition to what was on hand in the old
gym and that which is being turned out in the
shops, will make a very comfortable start for us.
The general desire among the students has
been to open the new building with something in
the way of a celebration. The Athletic Board
decided at their last meeting to do something of
this kind, but just what the nature of the enter-
tainment is to be we are not in a position just at
present to say. Suffice it to say that it will be
something in keeping with the feeling of gratifi-
cation and elation which every student experi-
ences at the final and successful completion of
that which fills a long felt want.
BASKET BALL.
The members of the Poly gym class at the Y.
M. C. A. have played a little basket ball nearly
every time there has been an evening class, but
no regular team was ever formed from among
those who engaged in these games until a few
weeks ago, when the Poly class were offered the
place the Normals had heretofore had, and their
first game was played with the regular Y. M. C.
A. team last week, in which, as was to be expected,
they were defeated, although the score was very
small being 3 to 0.
Some of the members have become quite en-
thusiastic over the game and with a sufficient
amount of practice would develop into really good
players. It is a game which requires quickness
both of eye and hand and it also requires great
activity of body, thus proving an excellent game
for all around development. •
Provision will be made in the new gymnasium
for playing basket ball and if the present team
continues practice it will not be very long until
they will be able to compete successfully with any
team they meet. There is plenty of good ma-
terial to select from, the only thing necessary be-
ing a little time and practice at stated intervals in
order to perfect themselves in team work. A
game of basket ball is certainlx a fitting wind-up
after an hour's gymnasium work by a class.
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THE I. A. A. A. MEETING.
The annual meeting of the Intercollegiate As-
sociation of Amateur Athletes was held in New
York on Feb'y. 29th.
It was agreed to form an alliance with the
Amateur Athletic Union but no action was taken
with reference to the challenge from the Western
Intercollegiate Association for a meeting on the
Saturday following the regular meet in New York.
A motion to add the three-mile-run to the list
of events was lost. Five cycling events were
added after striking off the two-mile bicycle race.
The new members taken in were as follows:
Universities of Rochester and Wisconsin; Colum-
bian University, of Washington, D. C.; Washing-
ton & Jefferson, of Washington, Pa.; Boston Uni-
versity and Holy Cross, of Worcester, Mass.
Union College was reinstated in full member-
ship, with the proviso that all athletes that had
competed from that college during the last two
years, be debarred.
NOTES AND CLIPPINGS.
The announcement of the decision of the State
Athletic Association by which the State Field
Day goes to Lafayette this year caused some
little regret and disappointment, no doubt, to many
of the students here. But since Purdue instructed
her delegates to ask for it there was no good rea-
son why she should be refused. We may rest as-
sured that it has fallen into good hands. Under
the management of the Purdue Athletic Associa-
tion the athletes of the Indiana colleges may ex-
pect a well conducted and successful meet. The
prospect of entering the lists on another field than
the home one should stir every contestant for a
place on our athletic team to renewed effort.
And as for the other members of the Institute, the
roll will be called in the grand stand at La-
fayette at 1:30 P. M. sharp on May 29th, and all
absences will receive thorough investigation.
The •Harvard Cycling Association will hold a
meeting this spring open to college riders only,
in the hopes of placing college bicycle racing upon
a new and more important footing in college ath-
letics. A new track is now being built at Cam-
bridge for that purpose. It is to be one-third of
a mile in circumference and is to be a model of
all that is newest and best in track construction.
It is desired that all college riders attend, as the
success of this meet will have a great deal to do
with the formation of an intercollegiate cycling
association which will elevate bicycle racing from
its present place in track athletics, to an inde-
pendent footing.
President Burk of the athletic board received a
letter from the athletic assiociation at Purdue, re-
questing him to. use his influence in having the
date of the DePauw—R. P. I. base ball game
changed from May 23rd to May 2nd, as the two
first mentioned colleges desired to contest in field
sports on that date. It is hardly probable, how-
ever, that the board will agree to change the date
as circumstances are such that it will be extremely
inconvenient for the team to play the game at
that time.
From present prospects the only representatives
the United States will have at the Olympic Games
will be the four men sent by the Boston Athletic
A ss'n., one of whom is Clarke '96, of Harvard. It
is very much to be regretted that these games are
to be held at a time so inconvenient for American
college athletes, for no doubt a team could be
selected from among the various colleges that
would land a large number of the prizes upon
this side of the Atlantic.
On April 25th the American College Relay
Ohampionship will be settled on Franklin Field
under the auspices of the University of Pennsyl-
vania. Between fifty and one hundred colleges
and preparatory schools have entered for the con-
test and as this form of sport has only been known
a short time among college athletics, the novelty
of the event promises to make it of unusual
interest.
The mild days of the month past served as an
inducement to some of the base ball enthusiasts
to get out and limber up a little. However the
recent cold snap most effectually froze up all en-
thusiasm on their part, and it isn't likely to thaw
out again while the present state of temperature
continues.
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THE CHICAGO DRAINAGE CANAL
BY W. C. MASON, '97.—Concluded.
The whole channel is divided into four divis-
ions, for the purpose of carrying out the engineering
work. These divisions commencing at the eastern
terminus of the channel are known as the Sum-
mit, Willow Springs, Lemont and Lockport
divisions.
THE SUMMIT DIVISION.
The Summit division extends from the begin-
ning of the channel at Robey street, Chicago, to
the west end of section G, a distance of about
seven and one-half miles. Throughout the entire
length of this division the channel is in earth and
is 160 feet wide at the bottom, with side slopes of
two to one:
Sections 0 and N.—On account of these sections
crossing a great number of streets and railroads,
and the certainty that in the near future the chan-
nel would have to be enlarged, the spoil was
removed from the right of way and dumped
into Lake Michigan.
It was calculated that 1,103,783 cubic yards of
spoil would have to be removed and 425,000 cubic
yards of spoil retained for grading. The top soil
was removed with wheel scrapers and dump carts,
while the lower and harder material was removed
by steam dredges and transported to the lake on
scows.
On section N gondola cars were used to carry
the dirt from the right of way. The railway track
for these cars was laid parallel to the edge of the
excavations, and inclines were built at convenient
places along the track, and run up over the cars.
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Above the track on the inclines were traps, so
when a wheel scraper came up it dumped into
the cars and went down the other side. With
this apparatus and under favorable circumstances,
each scraper handled 60 cubic yards per 10 hours.
Sections M and L.—On sections M and L there
were 1,823,731 cubic yards of glacier drift, which
is composed of top soil, muck, earth, sand, gravel,
clay, hard pan, boulders and small rock. The
channel is 110 feet wide at the bottom with side
slopes of two to one.
To handle the earth on these sections the con-
tractors used a modification of the inclined plane
and tipple, often used in the coal regions. The
cars running on this inclined plane are loaded by
steam shovels and hauled to the top and dumped
by a winding engine of ordinary type. Three of
these conveyors or inclines are placed on the
north bank of the canal, and follow each other in
the order numbered, each making the cut corres-
ponding to the number of the conveyor. Each
of these cuts runs the entire length of the two
sections. On the south bank but one conveyor is
used, but it works day and night, while the others
operate days only.
Each conveyor consists of a wooden trestle
approach, a steel frame work incline mounted on
tracks, and the necessary machinery for hauling
the loaded cars. The tipple is simply a portion
of the track at the top of the incline, hung so as
to revolve over towards the spoil bank on a hori-
zontal axis. When the car comes to the top it
•
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strikes a buffer so it can go no farther, then the
rope which pulls it up the incline passing over
the end of the tipple tips it .to such an angle as
to let the dirt slide out the front end of the car.
An automatic device prevents the tipple from
turning too far and counterweights bring it back
to place when the car is empty. Gravity brings
the cars down. Seventy-five to 80 cubic yards is
a day's work for one of these inclines.
Sections K and I.—Bridge conveyors are used
to handle material on sections K and I. Convey-
ors 1 and 4 work east and conveyors 2 and 3 work
west. Nos. 1 and 2 taking out the top lift and
Nos. 3 and 4 the bottom lift.
Owing to an unavoidable delay in obtaining
the necessary machinery for these conveyors and
to keep up to the contract, 5 feet in depth over
the entire two sections, was moved by teams,
using wheeled scrapers and New Era graders and
wagons.
Sections H and G.—These two sections are
much like the preceding sections, the material
being a hard brick clay, somewhat sandy in places,
covered with 5 or six feet of prairie loam. The
amount to be excavated in these two sections is
2,440,507 cubic yards.
Teams and dump carts loaded with steam
shovels were first put at work on section G. On
section H a very large double cantilever conveyor
or belt conveyor is used. It is a bridge 320 feet
long, spanning the channel, with a cantilever arm
at each end, extending over the spoil bank. The
south cantilever arm is 148 feet long, the north
172 feet long, making the total structure 640 feet
long. The whole structure is supported on two
cars placed at the ends of the main span. These
cars run on tracks laid along the side of the canal.
At the extremities of the cantilevers are large
drums over which a steel belt, composed of a
series of steel pans, linked together, mounted on
trunnions and travelling on a track between the
trusses, is caused to pass. This belt is endless
and is propelled by suitable machinery placed on
the car running along the south bank of the chan-
nel. The sag of the belt goes to the bottom of
the channel, and the material is loaded into it by
a gang of plows operated by cables and winding
engines. The plows, as they are above the pans,
as they pass along, turn the dirt over and it falls
into the pans. Of course, as the belt or pans reach
the extremity of the cantilever and pass over the
drums, the dirt falls out; the operation of this
belt being in fact, exactly like that of a bucket
conveyor in an elevator, for handling grain or
other material.
This machine was doomed to a number of acci-
dents shortly after its completion. The belt sup-
port loosened and let the return part down on to
the bottom laterals. The shock and the pull of
the machinery on the belt buckled the north
cantilever arm. When this was finally repaired a
heavy gale came up and as the conveyor had not
been anchored securely, it was blown along its
tracks until the leading truck ran off the end of
the rails overturning the whole structure. The
arms were both broken but the main truss remained
uninjured. When the conveyor was rebuilt the
south or shorter arm was left off and a counter
poise was hung out over this end and the rest of
the arm removed.
The original cost of this piece of apparatus was
$32,000, which would mean that it would have to
excavate 2,300 to 3,000 cubic yards of material
per 10 hours a day to make it an economical success
in comparison with other methods of excavation
used on the ditch.
A belt conveyor was used on section G, and is
simply an endless rubber belt 22 inches wide,
running transversely across the channel and over
the spoil bank. Along the bottom of the channel
and up the slope the belt is guided by a wooden
frame work with suitable rollers, and over the
spoil bank is run on a steel truss. The belt is
operated by an engine placed on a car traveling
along the side of the channel. A steam shovel
loading a granulator supplies the dirt to the belt,
and a metal scraper placed on the truss sweeps it
off into the spoil bank.
The granulator is similar to those used in brick
yards, and as the name signifies, is used to pul-
verize the earth coming from the steam shovel so
that it can be easily carried by the belt. When
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the shovel has completed a cut clear across the
channel the truss which is mounted on cars, belt
frame, etc., are moved towards the face and a
new cut made. In this manner the whole appar-
atus travels along the channel, taking out a cut
12 feet deep the full width. The capacity of this
conveyor is from 300 to 800 cubic yards of mater-
ial per 10 hours day.
Steam shovels and tram cars are also used on
this section but only to remove the upper lift.
The lower lifts are taken out with an incline and
tipple, similar to that used in sections M and L.
WILLOW SPRINGS DIVISION.
The Willow Springs division of the drainage
channel begins at the east end of section F and
extends to the west end of section I, a distance of
about seven and one-half miles. Beginning at
the east end of section F the channel is 110 feet
wide at the bottom to a point within 500 feet of
the west end of the same section, where it widens
out to its normal width, 202 feet wide at the bot-
tom and continues this width to the east end of
section I, where the rock channel, 160 feet wide
at the bottom, begins. The side slopes are 2 to 1.
The first of the river diversion channel work occurs
on this section.
The top soil of these sections is the usual prairie
loam, but which became more and more clayish
in character, as the depth below the surface
increased. Underlying this is a stratum of very
hard clay, which in order to dig it with any
degree of success, must be blasted, but owing to
the toughness of the material instead of shatter-
ing, the blast tears it out in large blocks which
have to be broken by smaller blasts before it can
be handled. Under this is a peculiar sand, some-
thing like quick sand, but when you put your
hand in it and pull it out it clings to your fingers
in long stringy masses.
On these sections, steam shovels and Thacher
dump cars were used for the first cut. These
dump cars have a cylinder under them which
when the piston is pulled out dumps the car so
the engineer on the engine can dump the entire
train from the engine. The rest of the material
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is removed by cars run up and over the spoil
bank, on bridges, where they are dumped.
RIVER DIVERSION CHANNEL AND SPILLWAY.
For long distances the route of the main chan-
nel occupied the bed of the Desplaines River, and
almost its entire length was subject to inundation
during the flood season. So a river diversion
channel was proposed and constructed, runnning
parallel to the main channel, and separated from
it by a large levee. As only a part of the flood
waters had normally gone down the river through
Lockport and Joliet, Illinois, it was not best to
force the entire amount of water through that
channel until it had been enlarged to the proper
size. The enlargement of the channel through
Lockport and Joliet could not easily be made
until a later date, and so some temporary exped-
ient was necessary. A safety valve in the way of
a spillway was therefore constructed near the head
of the river diversion channel, which allowed all
the flood water, beyond a certain amount, to flow
into the Chicago River. The river diversion con-
tinues to the end of the main channel from this
section, sometimes following the old bed of the
Desplaines River, and sometimes an artificially
excavated channel. Altogether there are 13 miles
of artificial channel 200 feet wide, with side slopes
2 to 1.
The levee separating the river diversion from
the main channel is 19 miles long.
The spillway at the head of the river diversion
channel is a concrete dam capped with cut stone,
.and is 397 feet long. The crest of the spillway is
161 feet above datum, which prevents any flow
toward Chicago until the flow of the Desplaines
River has reached 300,000 cubic yards per minute,
and furthermore, limits the possible height of
water in the river to an elevation between 3 and
4 feet above the crest of the spillway, thus insur-
ing against an overflow of the south lines of the
river diversion. It will limit the maximum flow
towards Joliet to about 400,000 cubic yards per
minute.
Sections D to A.—In section D were 137,694
cubic yards of solid rock and 1,877,251 cubic yards
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of glacier drift. No new methods of excavation
were used on this section.
Section C.--The river cuts across this section
at about its middle. So the river diversion chan-
nel had to be excavated first and the old bed filled
in before work could be begun on the main chan-
nel. All this work was done with steam shovels,
locomotive and cars.
Sections B and A.—The route of the main
channel intersected the river channel on section
C, and continued down the main channel entirely
through section B, and partly through section A.
Steam dredges were used to remove the soft
material, then the sections were drained and the
harder material excavated.
Section 1.—Locomotives and cars with steam
shovels were used to remove the glacier drift, and
inclines similar to those used on section M were
used to remove the rock which is worked by
blasting the rock out clear across the section.
LEMONT DIVISION.
The Lemont division extends from the east end
of section 2 to the west end of section 8, about 7
miles in length. Throughout this division the
channel has a section 160 feet wide at the bottom
162 feet wide at top and for most of its length
there will be retaining walls on both sides of the
channel.
Section 2.—No new methods were used on this
section for removing the glacier drift. Stearn
shovels were used. For handling the rock two
cableways were used.
The rock is cut along the edge with a channel-
ing machine, which is very similar to a steam
drill, but it moves along a track parallel to the
cut it is making. The cutting bars are about 3
inches wide and 1 inch thick, with different
figures, as M or Z on the bottom. These machines
make a cut 12 feet deep the entire length of the
section, and about 2 inches wide. In making a
second cut a ledge of 6 inches is left to allow for
clearance. Steam and compressed air drills are
used which drill holes 12 feet deep and 11 inches
to 2 inches in diameter, in rows 12 feet from one
another, so when the dynamite in these holes is
shot off by electricity, which they use altogether,
it blows out a rectangle of rock 12 feet by 12 feet
by 160 feet.
The rock in all the sections is loosened in this
way. So when speaking of the sections or parts
of sections in rock I will describe only the method
of removing the rock.
The cableways used to remove the stone are
simply wire cables swung over the channel and
spoil bank from two towers, which are on cars
which run parallel to the channel.
There are five cables used in operating this
apparatus. The main cable for carrying the car-
riage; the traversing or endless cable for handling
the carriage; the hoisting cable used in raising the
load; the dumping cable for dumping the load,
and the button cable for distributing and sup-
porting the fall rope carriers. The skip or bucket
is a large steel pan or box with one end knocked
out of it. It is carried from two hooks, one on
each side, and with the dumping rope attached
to the rear to steady or dump it. All the work
is done by hoisting engines in one of the towers.
A cableway will handle about 7 or 8 skips.
Sections 3, 4 and 5 are worked in the same way
as section 2.
Section 6.—The river diversion channel which
was diFcontinued at the east end of section 5,
begins again at the east end of section 6, and con-
tinues through sections 7, 8, 9, 10, and one-half
of section 11, a distance of about 5i miles.
Steam dredges took off the muck, etc., and a
power scraper worked across the channel and
exactly like a common horse scraper. Cableways
were used to handle the rock.
Section 7.—A new method of handling the rock
is used on this section. It is what is called the
Hulett-McMyler conveyor. A metal frame work
tower mounted on wheels, carries two cantilever
arms, one running upward over the spoil bank,
the other downward over the channel excavation.
A carriage travels along a track on a plane of
the lower cord of the cantilevers, and has a fall
block suspended from it, which carries the skip.
The carriage is held at any point desired by the
holding rope, while a hoisting rope is used to
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elevate the skip to the carriage, where the skip
catches in an automatic grip. The skip is dumped
by loosening a hook and letting the front drop.
This is done by setting a bumper where the skip
is to be dumped. This bumper strikes the long
end of the hook loosening it. A common single
boom derrick is also used to handle the skips on
this section. •
Section 8 was worked by cableways and inclines.
LOCKPORT DIVISION.
The Lockport division begins at the east end
of section 9 and extends to the west end of section
15, embracing about 7 miles of the channel. This
is essentially the rock division of the channel,
there being 6,940,439 cubic yards of rock excava-
tion and 747,630 cubic yards of glacier drift
excavation.
Section 9.—Hand labor was used to a great
extent on this section, but using dump cars and
inclined hoists. In addition a derrick was used
in combination with a conveyor. The derrick is
on a track running along the center of the chan-
nel, and the conveyor runs on a track along the
side of the channel. The derrick dumps the
skips into a car running up the conveyor. The
car is then hauled up the conveyor and dumped.
Section 10.—Brown cantilever is the name
given to the machine for handling the rock on
this section. This consists of two connected
cantilevers supported on a tower arranged to
travvl on a track parallel to the channel. The
cantilever trusses have an inclination so one arm
projects downward over the channel, while the
other extends upward over the spoil bank. It is
managed after the manner of the cantilever spoken
of before.
Sections 11, 12 and 13 were worked the same
as section 10.
Section 14.—On this section a novelty in the
way of a double boom derrick was installed.
These arms are directly opposite one another and
each arm handles two skips at once. So when
one arm is getting two loaded skips the other is
unloading two skips.
Section 15.—The work on this section involves
the construction of the regulating works, to con-
trol the outflow into the Desplaines River. The
channel at the east end of this section is 160 feet
wide but begins to widen out at about 1,000 feet
from the west end, until it reaches a width of 503
feet at the extreme end. Forming the lower por-
tion of the west wall of this windage basin are
bear-trap dam and gates constituting the regulat-
ing works; from these will run the tail race which
will deliver the discharge to the Desplaines River.
Steam shovels handle the rock after it is bro-
ken up.
This finishes the work on the canal as it has
been planned.
THE FRESHMAN FEAST.
In accordance with the time honored custom
of the Institute, the class of '99 decided some time
ago that they would for once break away en masse
from boarding house bondage and feast for one
brief evening to their heart's content. The even-
ing of February 20th was chosen as the time,
and the cheery hostelry of Mine Host Baur as the
place. In spite of the strict secrecy enjoined upon
each and every man of them, the cat slipped from
the bag. On the afternoon of the appointed day,
a messenger flushed with excitement, arrived at
the Institute and conveyed the startling informa-
tion to his class mates, that their honored President,
Mr. Kidder, had been captured, and was even at
that moment being transported to parts unknown.
A relief party was hastily organized and the pur-
suit begun. The trail was a comparatively easy
one, and soon led to the New Filbeck House.
There the rescuers were not long in locating their
class mate in an upper room where he was being
entertained by his captors with, among other
things, cubeb cigarettes and condensed milk.
After considerable energetic argument and liberal
spilling of milk, Mr. Kidder's freedom was secured,
and the Freshmen took their way joyfully to the
Terre Haute House. There from 9 :00 till 11:30
P. M. they enjoyed one of landlord Baur's famous
spreads. Harry C. Schwable, in the capacity of
toast master, opened the after dinner flow of wit
and eloquence, President Arthur Kidder respond-
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ing, after which the following toasts were re-
sponded to:
Die Proffessoren W H Insley
"Sophs"  G. H. Likert
"Mack"  Cecil Howell
Athletics" W G Davis
"Shop" W  S. Hanley
"Quizzes"  F H Froelich
"Girls"  N. P. Burt
" Impressions"  A. Hider
 F. Flickinger
Each member of the class responded with a
thrilling story or an extemporaneous speech. At
2:00 A. M. adjournment was made, every member
carrying with him a lasting impression of a most
enjoyable evening.
A VISIT FROM PROF. J. B. JOHNSON.
On Saturday, March 7th, Prof. J. B. Johnson, of
Washington University, spent a few hours at the
Institute. He visited the various departments,
paying especial attention to the testing machines of
various sorts in use in the Mechanical Laboratory.
Prof. Johnson is well known as one of the leading
educators in engineering in this country, and
although he had never visited Rose before, yet his
name is very familiar here from his association
with some members of the faculty, and from his
works on Civil Engineering used as text books.
In response to a hearty invitation from President
Mees, Prof. Johnson made a short informal address
to the Junior and Senior classes, who assembled
for the purpose.
He discussed briefly the general requirements
and aims of the technical or engineering school,
with some of the mistaken objections often urged
against. them. He related the story of how an old
and renowned bridge engineer long refused to
recognize or employ graduates of such schools,
simply on account of a very foolish question, as
he thought, which such a young man had asked
him concerning a bridge truss. Although admit-
ting the great injustice of such a criticism, the
Professor's advice was, "Remember that questions,
especially hasty ones, are not always legitimate. Be
sure that you can not answer it first yourself before
bothering some older and busier head about it,"
and then he added, smiling," But really there is
no accounting for what a young man will do.
He knows more than he appears to know to others.
He is constantly underrating himself." Then fol-
lowed some hearty words of encouragement and
praise for the Institute so strongly put as to savor of
mere flattery had they come from any other source
than authority. He said in substance: "I am
surprised at the amount of high grade work done
here by students. I am pretty well acquainted
with the leading technical schools of this country
but I have never seen the like anywhere, especi-
ally in the Civil Engineering course. You are
getting as good a training as you could get in any
institution of the kind in America and that is
the same as saying in the world." The Professor
closed his remarks with some practical sugges-
tions of value to the student, from which we
glean the following:
"It is for you young men to remember that the
particular things which you study here are not
the great things in engineering work. They are
only sample problems set for you in order that
you may learn the method of solution and go on
to solve greater ones when you leave these halls.
Knowledge in fact is the least part of an engin-
eering education. It is the command over the
mind and the faculties which is the great thing.
Our minds are not intended to be vast ware-
houses filled with heaped up stores of idle knowl-
edge. Rather are they to be workshops filled with
machinery for skillfully transforming the material
that comes to it. Then the thing to know is
where to go and get the material when we want
it. The important thought which I would leave
with you is: Strive to be able to do things rather
than simply to know things."
After having resumed his seat upon the plat-
form, Prof. Johnson suddenly arose and added a
few words which caused a noticeable stir among
the Seniors. They were in substance: "Let me
urge you, don't worry about getting a job when
you get through here. The ability to do some-
thing better than anybody else can do it, is the
thing for you to be concerned about now. If you
succeed in acquiring that, there will not be any
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lack of places in which to exercise it in this broad
land of ours."
AMATEUR TELEGRAPHY.
The Rose Polytechnic Telegraph Co. is experi-
encing a decided boom. A number of new mem-
bers have been added lately, the total number at
present being twenty-three. The annual meeting
was held Saturday, March 14th, and the follow-
ing officers elected for the corning year:
President—J. H. Hall. •
Secretary-Treasurer--R. M. Newbold.
Superintendent—H. S. Richardson.
A new directory of members and calls is to be
issued at once.
•
THE CHEMICAL LABORATORY.
The new chemical Laboratory has been com-
pleted to such an extent that work was begun in
it by both Sophomores and special students last
week. The latter are heartily glad to say good-
bye to the cramped quarters in the main build-
ing. The only part of the new building not yet
completely fitted up is the Lecture Room on the
east, and work on this will be pushed at once till
completion. A number of improvements are to
be noticed in the arrangement of the interior.
The tables which were designed and built at the
Institute shops have water connection to each one
and are in other ways much more convenient
than the old ones. The plastered walls and
the seemingly light and graceful roof construc-
tion with exposed timber work add much to the
general appearance of neatness.
While quite a good part of the equipment has
arrived yet by far the most important portion is
The very complete equipment of apparatus and
materials has all been received, included in this
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being the fine set of imported balances. The
Sophomores are working fourteen hours per week
at qualitative analysis in order to make up for
lost time, and even at that rate it will take them
up to the end of the Spring term.
Y. M. C. A. JOTTINGS'.
Mr. J. M. Brodnax, of Princeton College, trav-
eling secretary of the Student's Volunteer Move-
ment, gave an informal talk at the Wednesday
evening meeting, March 4th. He complimented
the association on its cozy quarters and gave the
members quite a good deal of encouragement.
He spoke of Lehigh University, a technical school,
with an association of between 60 and 70 mem-
bers. He urged all the students who possibly
could, to go to the Lake Geneva Summer School
this year.
The two Bible classes have completed the chap-
ter outline study of the book of Mark, and will
unite to study the book of John, according to
Prof. White's outlines. The class will meet in
the parlor of the City Association each Saturday
evening at seven o'clock, closing in time for the
gym. class at eight. All students of the Institute
who care to are invited to join the class.
Prof. Wickersham met with a few of the stu-
dents at the Y. M. C. A. room Thursday evening,
March 5th, to practice some college songs. A
pleasant hour was spent and the Professor prom-
ised to come back again soon.
An interesting missionary meeting, rather an
uncommon occurrence in connection with the
Poly., was held February 26.
Prof. Noyes has promised to speak at one of
the Wednesday evening meetings the early part
of next term.
She took my hand
She took my Howe
(fovea, anything,
She took my rival
in sheltered nooks,
rs, candy, IY,•oks,
I cared to send,
in the end.—Exchange.
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A dead flunk.—The Orchestra.
Dr. Ballard has been on the sick list.
Hewitt, ex. '96, was in the city recently.
Schurman, ex. '97, was in town February 29.
Meriwether, '96, spent Washington's birthday
in Chicago.
'99 put on their Sunday duds and sat for a
picture last Saturday.
The interior of the chemical laboratory looks
as bright as a new penny.
Montgomery, '98—"I don't know just what
effect zinc has on electricity."
Mr. Smith is now lecturing to the freshmen on
the principles of pattern making.
P. W. Klinger spent a few days at home, get-
ting over the effects of a bad cold.
Scott '98—"Is it true, professor, that some
canned peas are made artificially?"
E. P. "I would illustrate this point, gentlemen,
only I don't happen to have the model of a hole."
Look out for a picture of the new Gymnasium
and board of athletic directors in the next cata-
logue.
A. C. Eastwood '98, has been elected athletic
director to fill the place just vacated by Mr.
Boudinot.
Prof. Noyes has a new bicycle, No. 3. We are
not informed as to whether the maker's guarantee
covers loss by fire or not.
A member of the Junior class says he never
can get it straight in his head about those two
little words "to" and "too."
Morton B. Stewart, '98, was recently called to
his home at Muscatine, Iowa, on account of the
sickness and death of his father.
Remember the rigid rule in the new gymnas-
ium.—No visitors allowed on the main floor. If
you wish to look on go up stairs.
Prof. Gray's son John, who is taking prepara-
tory work in the wood shop, had his left hand
badly injured on the rip-saw last week.
As soon as danger from frost is over, the walls
of the chemical laboratory will probably be "tuck
pointed," giving the appearance of pressed brick.
W. P. S.—The sand for cores is very commonly
mixed with molasses and resin."
Hanley—" What's that, molasses and raisins?"
Prof. W.--" Mr. H—r, what does sobriety
mean?"
H—r—"Really Professor I don't believe I
know."
Prof. N.—" Now in making these soap bubbles
I used distilled water."
"Sister" D.—"Didn't you use soap, too, pro-
fessor?"
Lost—Somewhere between Decem ber and March.
Ten lectures on astronomy. Information leading
to their recovery will be thankfully received by
'96 and '97.
Prof. W. trying to .recall students name, "Oh!
I become so deeply immersed in these thoughts of
electricity that I can't remember the names of
common things."
Instructor Place delivered the last of his series
of lectures on "The Direct Current Dynamo"
before the Stationary Engineer's Club, on Saturday
evening, March 2.
A Senior note book which was observed lying
on one of the racks in the hall bears the inscrip-
tion "Notes on Anything, Everything, Nothing,
principally Steam and Wind."
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Prof. Noyes gave a most enjoyable dinner to
the Senior chemists, Burk, Walser, Werk and
Harris, at his cosy home in Collett Park Place,
Thursday evening, February, 27th.
A couple of Camera Club fiends were earnestly
discussing a plan for photographing the moon. A
Freshman who had been listening interestedly in-
quired, "Why how can you get it at night; by
flash light?"
Rice '96 recently borrowed a German reference
book of one of the members of the faculty. His
pride in his native tongue rose to the top notch at
the query "Do you have very much trouble in
reading the German."
Haney, '97, was obliged to change his room
quite suddenly two weeks ago on account of a fire
which rendered his former one uninhabitable, but
which fortunately gave him time to get his val-
uables away without injury.
Athletic Editor—" Any new exchanges today?
I'm hard up for notes."
Exchange Editor—" Yes, here's the Wellesely
Magazine."
Ath. Ed., sadly—" No thanks."
Prof. K. "Describe what happens when you
heat a solid body."
M—y—r. "When you begin to heat it the
first thing you see is the dark rays which are of so
long wave length that you can't see them."
At a recent class meeting of the freshmen, Mr.
Edwards was chosen to see that the class is repre-
sented on Field Day by the best men in the class,
and to stir up the good men who were too careless
to train. Mr. Stone was elected captain of the
base ball team.
Boudinot '98 who has been quite sick for
several weeks, left for home on the 2d and does
not expect to return. '98 has lost a jolly good
fellow, full of life and spirit, and it is to be hoped
that when fully recovered, he may change his
mind and join them again.
A much needed improvement is about to be
made in the building of a bicycle path from the
shed at the rear of the main building to Twelfth
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street. This will make a much quicker exit for
the wheelmen, and will also save a great deal of
confusion now caused by the crowding of pedes-
trians and wheelmen at the gate.
The Terre Haute Science Club will probably
lease and fit up a room in the Rose Dispensary
building in the near future. The intention is not
only to use the room for the regular monthly
meetings but to make it a pleasant place for in-
formal gatherings at any time and a general center
of interest in local scientific circles.
A pair , of rubber shoes very mysteriously
dropped from the second floor on Failey's head
Thursday afternoon. Failey would like very
much to meet the owner of the shoes. He was
laboring under a great disadvantage, having been
recently dazed by an examination in electricity,
and was unable to take proper action at the time.
The Free Hand Drawing Room looks like a
young arsenal when the Soph's are in full swing.
A motley collection of swords, guns, and pistols
mostly of styles of "ye olden times" are in use as
models for sketches from still life. The presence
of a whisky bottle in one group was explained
by a student as being intended to give spirit to
the sketch.
A Chemist approached an Electrical at work in
the Physical Laboratory and remarked, "Say will
you lend me your pliers for a few minutes?" "I
have none here," was the reply. "Oh! I mean
your calipers," replied he of the test tubes, to
which came the response. "No calipers either."
"Well," remarked the chemist impatiently, "this
is what I want," and he picked up a pair of
dividers and made off with them.
Have the members of the faculty all taken to
cigarette smoking? Such would seem to be im-
plied by the packages of a certain brand which
the mails brought to the Institute some days ago.
But it may perhaps be explained in that an agent
for this particular brand who made his head-
quarters' at the Terre Haute House for a few days
offered to send samples to all who would register
their names, and required no identification of
signers.
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[.of M. is to have one of her annual indoor
athletic meets soon.
The High School Times, of Dayton, Ohio, has
been added to our exchange list.
The U. of M. Daily states that Michigan will
have a summer school this year.
In the Bloomington Wesleyan Argus, of Feb. 7,
there is an interesting article on Greek Fraterni-
ties.
The February number of the Exponent contains
a new constitution of the Purdue Athletic Asso-
ciation.
The U. of M. Daily of March 2, was issued
entirely under the control of the women of the
University.
India has over 100 colleges and schools of high
grade. In these there are at least 100,000 stu-
dents.—Lincolnian.
The University of Michigan will build a
woman's gymnasium, to cost $50,000. It will
contain reading, waiting, reception and gymnas-
ium rooms, the latter fully equipped with all the
latest appliances.—Exchange.
It has been suggested that the class of 1900 be
called the naughty naughts.—Canipux.
"When we are alone we have our thoughts to
watch; in family, our tempers; in society, our
tongues."—Exchange.
The Wabash claims that the daily newspapers
greatly misrepresented the class disturbances of
Washington's birthday.
The Rini, of Feb. 28, contains an interesting
and well illustrated article on the University of
Illinois Biological Station.
At the University of Pennsylvania there is a
balance of $15,000 for next season's foot ball
team.—Brown and White.
"Doctors are hard workers, considering."
"Considering what?"
"How easily they could take life if they
wished."
Jones—How is your boy doing at college?
Brill—Splendid! Gettin' high marks; first time
he came home he had a pin with '99 on it.
—Exchange.
One of Chicago's yells:
Who's the feller? who's the feller?
Zip-boom-bah!
Rockefeller—he's the feller,
Rah, rah, rah !—Pegatu.s.
